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UPPER CARBONIFEROUS OF IOWA 273 
THE PALEONTOLOGY AND STRATIGRAPHY OF THE 
UPPER CARBONIFEROUS OF row A. 
GEO. L. SMITH. 
The object of this paper is to give the results of field observa-
tion and paleontologic study of the Upper Carboniferous of 
southwestern Iowa, extending over several years, as opportunity 
offered. It has been necessary that portions of the adjacent 
states of Missouri and. Nebraska be included in this investiga-
tion, to complete and confirm the results obtained by studies of 
the stratigraphy of Iowa. Good exposures of outcrops in Iowa 
are infrequent and widely scattered; correlations are therefore 
difficult to make without the information to be derived from the 
examination of outcrops in adjacent territory. 
As the result of his investigation of the stratigraphy in this 
geological field, the writer has been convinced of the accuracy 
of the "General Section of the Strata Exposed on the Missouri 
River," by J.E. Todd in his paper "Some Varient Conclusions 
in Iowa Geology,'' published in ''Proceedings of the Iowa 
Academy of Science,'' Vol. XIII, page 183. All the outcrops 
examined by the writer can be easily correlated with this general 
section. Todd's long familiarity with the geology in this field 
enables him to interpret correctly the stratigraphy of this por-
tion of Iowa. This section is the type section with which all 
other sections will be compared. 
As far as possible sections of natural outcrops will be given, 
correlated and combined with each other and the type section. 
These sections are selected from many othe~ as the most adapted 
to give the true sequence of strata. They will ·be given, com-
mencing with the lowest strata and following each other m order 
until the highest strata east of the Missouri riv.er are included. 
"GENERAL SECTION OF THE UPPER CARBONIFEROUS ROC~S 
OF IOWA." 
J. E. TODD. 
No. FEET 
16. Blue, red and ash-colored clays with two layers 
of limestone, two and four feet thick. . . . . . . . . . 19 
15. Yellow micaceous san.d~tone ............ , . . . . . ... . . . 10 
14. Drab, ash, lead and chocolate-colored clays or . 
shales with a t:hln limestone layer. . . . . . . . . . . . . 39 
18 
1
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·. IOWA ACAbEMYOF'SCIENCE 
Limestone in thin layers, light yellow and gray. . 12 
Shales, mostly gray, some red and blue, with five 
thin layers of limestone and four of sandstone 185 
l3luish limestone,, interstratified with black shales 
'and one foot of coal near cen~er; .... ;_. , . ., . . . . . . 12 
Drab clays enclosing three strata of limestone, two 
to four feet thick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
Compact limestone,. mostly thin bedded, and some 
· layers stylolitic ..................... , . . . . . . . . 20 
Blue clays; carbonaceous at two levels, and with 
two thin limestones . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Soft, fine-grained, "yellow sandstone............... 12 
Clays and shales, bluish and gray, with three or 
four limestones, one much the thickest, some-
times seven feet thick ..... ;.................. 45 
Limestone, yellow and gray, with many Fusulina 20 
Clays, ash and red, with black shale in middle. . . . 5 
Yellowish, soft sandstone ........... : . . . . . . . . . . . 4 
Limestone; very fossiliferous .. "'" . . • . . . . . . . . . . . . . 10 
Greenish and chocolate clays above, and shales 
· below to level of Missouri river at Plattsmouth 25 
Total .......................... _ ............. 460 
Number eleven of the above includes the cap and bottom rocks 
of the Nodaway coal, and the limestone in number fourteen is 
the cap rock of the Nyman coal. 
This series of strata has been divided· into different forma-
tions by the Iowa Geological Survey as follows, commencing with 
the uppermost: 
McKissick's Grove shales. 
Tar.1i:10 limestone. 





· Andrew shales. 
. COMPOSITE SECTION OF THE OUTCROPS RECORDED IN THIS 
REPORT. 
FEET 
McKissick's Grove shales ......... .' ... ·SO 
Tarkio limestones . . . . . . . . . . . . . . . . . . . 12 
City Bluffs shale ....... : ........ : .... 200 
Nodaway coal ....... · ........... ,.... 1¥.i 
Braddyville beds . . . . . . . . . . . . . . . . . . . . 45 
Forbes limestone . . . . •. . . . . . . . . . • . . . . 20 
Pfatte shales ................ " . . . . . • 70 
Plattsmouth limestone . . . . . . . . . . . . . . . 20 
. .. Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448¥.i · 
*lnciudes cav .·and bottom rocks"' 
NOS.OF TODD'S 
SECTION 






6, 7, 8 
5 
All the· following outcrops have h.~en examined· by the writer, 





will be given in the ordE 
Jations of the different 1 
OUTCROP EXPOSU 
No. 
14. Yellow IimestonE 
13 • Yellow shale ... 
12. Gray limestone 
11. Shale, carbonace1 
10. Gray limestone 
9. Concealed ...... 
8. Limestone, gray 
7. Concealed 
····· 
.6. Limestone, di&in· 
5. Limestone, gray 
4. Shale, blue, weat: 
3. Limestone, chips 
2. Shale with bandi 
1. Limestone, . yello1 
Total ........ 
This. is the ollly knowi 
Platte shales. It is not 
as much of it is· conceale~ 
r WILSON SECTION, TWO 
No. 
26. Shale, black .... 
25. Limestone, with 
24. Shale, yellow ... 
23. Shale, black .... , 
22. Shale, gray, calc1 
21. Shale, black ... , 
20. Shale, gray, calc1 
19 • Coal, Nodaway . , 
18. Shale, blue ..... , 
17. Limestone, blue , 
16. Shale, gray, calc~ 
15. Limestone, gray . 
14. Shale, gray .... , 
13. Limestone, blue , 
12. Shale, gray, calcru 
11. Limestone, yell<i;i 
;10. Shale, gray ..... 
9. Limestone, gray . 
8. Shale, yellow ... 
7. Limestone, gray, 
6. Shale, carbonace~ 
5. Limestone ...... 
4. Shale, carbonace~ 
3. Limestone, blue . 
2. Shale, blue .... : 
1. Sandstone, micac 
Total .....•... 
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UPPER CARBONIFEROUS OF IOWA 275 
will be given in the order most favorable for explaining the re-
lations of the different outcrops. 
OUTCROP EXPOSURE AT ROCK BLUFF, NEBRASKA. 
No. FEET 
14. Yellow limestone; Forbes. . . . . . . . . . . . . . . . . . . . . . . 15 
13. Yellow shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1% 
12. Gray limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
11. Shale, carbonaceous . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
10. Gray limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
9. Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
8. Limestone, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
7. Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
6. Limestone, disintegrated . . . . . . . . . . . . . . . . . . . . . . . 5 
5. Limestone, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
4. Shale, blue, weathered . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
3. Limestone, chips, weathered . . . . . . .• . . . . . . . . . . . . . 5 
2. Shale with bands of limestone, weathered........ 10 
1. Limestone, yellow and gray; Plattsmouth........ 20 
Total .......................... ·. . . ... . . . . . . . . . . . 113% 
This is the only known outcrop showing the . full thickness of 
Platte shales. It is not in good condition at the present time, 
as much of it is concealed by slides and talus. 
WILSON SECTION, TWO MILES NORTH OF THURMAN, IOWA. 
No. FEET 
26. Shale, black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
25. Limestone, with a shale......................... 2% 
24. Shale, yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114 
23. Shale, black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 %, 
22. Shale, gray, calcareous.......................... 1% 
21. Shale, black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
20. Shale, gray, calcareous.......................... 1% 
·19. Coal, Nodaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
18. Shale, blue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
17. Limestone, blue .. .. . .. . . . . . . . . . . . . . . . . .. . . . .. . . 4 
16. Shale, gray, calcareous. . . . . . . . . . . . . . . . . . . . . . . . . . 6 
15. Limestone, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
14. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
13. Limestone, blue • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1% 
12. Shale, gray, calcareous . -~....................... 4 
11. Limestone, yellow, cherty . . . . . . . . . . . . . . . . . . . . . . . 2% 
10. Shale, gray . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 3 
· 9. Limestone, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
8. Shale, yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
7. Limestone, gray, in four benches; Forbes .... :... 21 
6. Shale, carbonaceous . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2% 
5. Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %, 
4. Shale, carbonaceous . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2lh 
3. Limestone, blue ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
2. Shale, blue ........... , . . . . . . . . . . . . . . . . . . . . . . . . 4 
1. Sandstone, micaceous . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Total ............................. , . . . . . . . . . . 83% 
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276 IOWA ACADEMY OF SCIENCE --
This is the only known locality in the state of. Iowa, where a 
complete section of the Braddyville beds is shown in outcrop.. 
It includes numbers eight to eighteen, inclusive, in this section. 
At the present time the base of the outcrop is concealed by 
talus, and the section given above is that described ~Y Chas. A. 
White in Iowa Geological Survey Report of 1870, < slightly 
modified. 
COMPOSITE SECTION OF OUTCROPS IN THE VICINITY OF 
STENNETT, IOWA. 
No. FEET 
12. Limestone, residual . . . . . . . . . . . . . . . . . .. . . . . . . . . . . · 51h 
11. Shale, gray, calcareous . . . . . . . . . . . . . . . . . . . . . . . . . % 
. 10. Limestone, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1% 
9. Shale, gray, argillaceous ....... ·. . . . . . • . . . . . . . . . . 3% 
8. Limestone; variable . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
'7. Shale, yellow . .,.. .. .- •..•..... ·· . . . . . . . . . . . . . . . . . . . . . 1 
6. Limestone, blue, cherty . ,. . . . . . . . . . . . . . . . . . . . . . . 6 
5. ·Shale, parting .••............................... 
4. Limestone, variable .... : . . . . . . . . . . . . . . . . . . . . . . . 5 
3. Shale, argillaeeous · . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 1 % 
2. Shale, carbona-0eous ......... , ............ ·. . . . . . 3 
1. Limestone, shaly ........................ ·. . . . . . . 2 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .34% 
The Fol'ibes limestone is represented by numbers four to eight, 
inclusive. The carbonaceous shale number two is universally 
present, underlying this limestone, and has been prospected for 
coal both at Wilson section and near Stennett .. 
The Missouri Geological Survey has corT·elated the_· Forbes 
limestone with the Deer Creek limestone of Kansas, and uses 
this term for the Forbes limes.tone. As the iowa outcrops of t;his 
limestone are upwards of one hundred miles distant from the 
type section of the Forbes limestone, it is by no mean!;! certain 
they represent the same horizon. Under these circumstances, 
the Missouri Geological Survey having abandoned the. use of 
the term Forbes, it is proposed that this limestone be ,named 
the Stennett limestone. Until the different formations :of Iowa 
have been actually traced in the field to those of Kansas, it is 
p.referable that they be. desi~ated by focal, names rather than 
by those .. of formations several hundred miles. distant; -. 
The City Bluffs beds of Broadhead are situated . two miles 
northwest of Burlington Junction, Missouri. 
I 
UPPER C.!1 
SECTION AT WEST ENI 
No. 
16. Sandstone, ferru 
15. Shale, blue .... 
14. Shale, yellow, cc 
13. Shale, blue ..... 
12. Shale, yellow, cc 
11. Sl;lale, .bJu.e_ ..... 
10. Sandstone, ferru 
9. Shale; arenaceou1 
8. Sandstone,. ferru 
7. Limestone and s1 
6. Shale, gray, man 
5. Shale, dark blue 
4. Shale, balow levi 
3. Limestone, cap t 
2. Shale .......... . 
1. Coal, Nodaway . 
Total ....... . 
The forty-seven feet o 
ive, comprise the septaril 
of these septaria reach· a 
the City Bluffs beds desc 
head in the Missouri Gee 
COMPOSITE SEC'J'ION OF 
I. O. 0. F. CEME' 
No. 
8. Shale, gray, weat 
7. Limestone, blue, 
6. Shale . .-;c; ••••.. 
5. Coal, Elmo -.... . 
4. Underclay .... . 
3. Shale,·weathered 
2. Shale, yellow, wi 
1. · Shale,·weathered 
Total ....... , 
'' 
Number one is the upp 
City Bluffs shall!J. . The 1 
Elmo coal by the· MissoU:1 
r •. I 
coal, onlY,_ ~aielY, p~esen1 
being first 'descriood by 
Cov,nty Report of 1894.~ 
COMPOSITE SECTION- OJ! 
CREEK,· 
,_.,No. 
11. Limestone, :y.ello1 
10. Coal, Nyman- . ; . , 
9. Shale, variable .. 
8. Limestone, :y.ellov 
4
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SECTION AT WEST END OF BRIDGE OVER NODAWAY RIVER. 
No. FEET 
16. Sandstone, ferruginous . . . ... ... . . . . . . . . . . . . . . . . . . 1 
15. Shale, blue . . .. . . ... . . . . . . . . .. . . .. . .. . . . . ......... 10 
14. Shale, yellow, concretionary ......... , . . . . . . . . ... 2 
;13. Shale, blue ................................. , . . . 3 
12. Shale, yellow, concretionary . . . . . . . . . . . . . . . . . . . . 1% 
11. Sl;lale, .b.Iue. . ................................. ~ . . . . . 1 
10. Sandstone, ferruginous . . . . . . . . . . . . . . . . . . . . . . . . . % 
9. Shale; arenaceous, .septaria . . . . . . . . . . . . . . . . . . . . . . 10 
8. Sandstone,. ferruginous . . . . . . . . . . . . . . . . . . . . . . . . . 2 
7. Limestone and sandy shale in alternate layers.... 5 
6. Shale, gray, many septaria . . . . . . . . . . . . . . • . . . . . . . 30 
5. Shale, dark blue ......... , . . . . . . . . . . . . . . . . . . . . . 25 
4. Shale, below level of water in river. . . . . . . . . . . . . . 30 
3. Limestone, cap rock . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 2 
2. Shale . . . . .. . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .. . . 4. 
1. Coal, Nodaway . , • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1% 
Total ... .- ......................•......•...... 128% 
The forty-seven feet of strata in numbers six to nine, inclus-
ive, comprise the septarian zone of the City Bluffs shales. . Some 
of these septaria reach a diameter of two feet. This outcrop is 
the City Bluffs beds described and named by Garland C. Broad-
head in the Missouri Geological Report of 18~2. 
COMPOSITE SEC'fION OF DIFF'ERENT OUTCROPS SOUTH OF THE 
I. O. O. F. CEMETERY, NEAR ELMO, MISSOURI. . 
No. · ·~ · FEET 
8. Shale, gray, weathered yellow ..... -: . . . . . . . . . . . . . . ~5 
7. Limestone, blue, weathered yellow, ca•p rock. . . . . . · 1 
6. Shale .-.-~' .......... : ................. ·........... lh 
5. Coal, Elmo · ......... ·. ·. . . . . . .. : . . . . . .. • . . . . . . . . . . 1 
4. Underclay ....... · ................•....... ·: . . . . . · % 
3. Shale, -weathered yellow ............•. ·; . . . . . . . . • ·13 
2. Shale, yellow, with.nodules of impure iimestone.. 2 
1. Shale, ·weathered yellow, 'With many large septaria ·15 
Total ............. , ........ , . . . . . . . . . . . . . . . . 58 
. . - . . , '.. . .... 
Number OJ?.e is the upper member of the septarian zone of the 
City Bluffs shale. The coal, number five, has been named the 
Elmo coal by the Miss.oU::ci·H~ol6gic·a1 Survey.· It is an irregular 
coal, ·oitly_ ~aieiJ; .pf~sent,~ _and 0 ha8 long been·· known' ill fowa, 
being first ae8crihed by_ E:·· H. lionsdale'"fo the :Montgomery 
Co~nty Report of 1894: 






CREEK, PAGE COUNT-Y;·1ow~.' 
Limestone, :yellow, . cap . rock ................... . 
Coal, Nyman- . ; . ~- .......... · .•........ ' ........... . 





Limestone, :yellow .•••.........•••...•............. '" 1 
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27.8 IOWA ACADEMY. OF SCIENCE 
7. Shale, gray, calcareous ; .. ; ......... ·............ 3 
6. Limestone, blue, weathered yellow and brown. . . . 2 
5. Shale, blue . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 12 
4. Lime~tone, gray .................. ·· /. . . . • . . . . . . . 2 
3. · Shale, gray, calcareous . . . . . . . . . . . . . . . . . . . . . . . . . 3% 
2. .Limestone, gray ...................•.......... • .·. 2 
1. Shale, blue, with thin layers of sandstone'. . . . . . . . 35 
Total ..................•......................... 94 
The lower limestones, numbers two and four, are not con-
stant as they often grade into a yery calcareous shale. Numbers 
six to eight, inclusive, are the Tarkio limestone. The lower 
limestones with the interbedded shale should be included in the 
City Bluffs shale. This section does not.reach doIDi to the upp.er 
shale, exposed in the outcrop on the wagon road south of the 
cemetery. near Elmo, leaving a hiatus of probably not to exceed 
twenty feet, not known in outcrop in Iowa or Missouri. As 
shown by outcrops and drillings the thickneas of the City Bhi:ffs 
shale. is one hundred and eighty to two hundred fe~t. 
SECT.ION AT WEST END OF RAILROAD BRIDGE OVER THE MIS-





12. Thin bedded limestone .with shale partings ...... . 
11. Sandstone, yellow, micaceous .......... .' ........ . 
10. Slrale, blue ... ; .....•.. · ....••. ; . , ..... · •. · · . ; · · · 
9. Limestone, gray, single layer, thickens to the 
· south, Nyman coal cap !'Ock .. , .· .......... , ..... . 
8. Shale, coaly, black, Nyman ...................... . 
7. Shale, blue, arenaceous, and micaceous in places .. 
6. Limestone, yellow .......................... · · · · 
5. Shale, weathered ........................... · .. 
4. Limestone, yellow .... , ........................ . 
3. Shale weathered· ...........•............ · · ..... . 
2. Lime~tone, yellow, in two layers ... ; ..... , ...... . 










Total .................................. •.• · ·· · · 71~ 
This outcrop is on~ mile, be~ow. the Nebraska City landing sec~ 
tion described by Fielding B .. 1\11eek over f()rty year.s ag6. Num- .. 
ber~ two to six, inclusive, are the Tarkio limestone. This sectio~ 
is nearly the same as that ()n Tarkio creek, but in· addition it 
reaches higher in the General Sectfon of Todd. 





WE~T OF ROCKPORT, MISSOURI.· 
Shale, red ............. ; . ; . , • ; . • · • · · · · · · · · · · · · · 
FEET 
.5 
llf Sandstone brown micaceous, irregularly: bedded.:. 
Shii.Ies and sandstone with one foot of limestone in 
upper part ...•.................... ; .... • . • . . . . 35 
UPPER CA 
8. Litnestcine, yellov 
7. Limestone, shaly 
6. · Limestone, blue 
.• 5., Coal, shaly; NYlll 
4. Shale, . arenaceou1 
3. Limest'one, gray , 
2. Shale, calcareous 
1. Limestone, brow~ 
Total ........ . 
This outcrop includes I 
found in the CarboniferCl 
The Tarkio limestone ! 
sieks Grove shale comprii 
The different outcrops, s 
the best and most extens] 
succession of strata from; 
· p.ermost of the Carboni~e 
p~ 
Nearly all the fossils Ii 
at Coin and New Marke1 
creek in Page county, Io1 
coal is included, its fauna 
.away coal. In the mini 
of about two feet in consti 
lain directly by a gray slJ 
material .excavated in sill 
promiscuously dumped ~ 
closely· between h<>rizo:ns. 
and flora· of the roof an1 
·rt is a m.atter of regret t 
cannt>t be included, but ti 
is very seldom seen in oui 
Paleontologic studies of o 
are in progress and the re 
in· a -future paper. As a 
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8. Litn.estone, yellow .......... \ .... ; . : . "' ... : ..... . 
7. Limestone, shaly . ., .............................. .. 
6. Limestone, blue ................... ; ...... : . . . . . · 
.. 5., Coal, shaly; Nyman .... '. ................. · •...... 
4. Shale, ,arenaceous .................... , ........... , 
3. Lirriesfone, gray ....... : . ............ -. ......... . 
.2. Shale, calcareous .......•..................... : .. 










Total · ...................... · ............... : . . 86¥.i 
This outcrop includes in its higher members the latest strata 
found in the Carboniferous in the states -0.f Iowa and Missouri. 
The Tarkio limestone includes one to three, and the McKis-
sieks Grove shale comprises all the section above this limesfone. 
Th~ different outcrops, sections of which have been given, are 
the best and most extensive known and .show a nearly complete 
succession of strata from the Plattsmouth limestones to the up-
permost of the Carboni~erous 'east of the Missouri river. 
PALEONTOLOGY .. 
Nearly all the fossils listed were obtained ~t the mine dumps 
·at Coin and New Market, and at different outcrops on Tarkio 
creek in Page county, Iowa. The under shale of the Noda.way 
coal is included, its fauna being in fact part of that of the Nod-
.away coal. In the mines this shale is excavated to ·a depth 
of about two feet in constructing the entries. The coal is under-
lain directly by a gray shale, no under clay being pre8ent. .All 
material excavated in sinking· shafts and mining operations is 
promiscuously dumped and it is impossible to discriminate 
closely between h<;>rizons. An attempt is made to give the fauna 
and flora of the roo.f and under shales of the Nodaway coal. 
·It is. a matter of regret that the cap rock of the Nodaway coal 
cann<>t be included, but this is ·not practicable as this limestone 
is very seldom seen in ·outcrop and is inaccessible in the mines. 
Paleontt>logic studies of other; 'formations in southwestern Iowa 
are in progress and the result of such investigation will be given 
in· a .future paper. As a whole the characteristic of the fauna 
,- is the predominance of the' Molluscoida, while the Pelecypoda 
are but meagerly represented. · The limestone and the. calcareous 
·shales are usually prolific in fossils, but the blue shales and the 
.sandstones are well nigh barren. While hy far the greater part 
·of the different species range throughout the whole series of 
strata there is a certain expression of the fauna that enables a 
close approximation to be made of the different horizons. 
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Although the study of the Bryozoa h~ been difficult and un-
satisfactory it is believed all precise correlation must be done 
by a close discrimination of the different species of the Bryozoa 
and their horizons. There has been great diffim:i:lty in identi-
fying th~ smailer Productidae. Although sev.eral hundred ven-
tral valves of Marginifera, Productus longispina and P. muri-
catus, have been examined, but few detached dorsal valves have 
been found, and none of these show the submarginal ridge that 
characterizes the genus Marginifera. A smaU brachfopod that 
is especially difficult to identify is found in the City Bluffs shale 
and the Tarkio limestone. . At first sight it appears to be a 
Strophalosia. However, it is without a cardinal area and has no 
attachment. scar on the ventral valve, which definitel.Y removes 
it from the genus Strophalosia. It .is propably an undescribed 
species of Productus. The. feature most evident in the fauna of 
· the Tarkio limestone is the great ablindance of the different 
sp,ecies of Myalina to be found in this limestone. 
At Coin the outstanding feature of the City Bluffs fauna is 
the IDhundance of Bellerophon, Chonete$, . and Spiriferina pres-
ent. At New Market in this same shale the s~cies most frequent 
are Marginifera, Proif,uctus muricatus, and OrtJwtketes crassa. · 
Bry()zoa are far more abUl1dant at Coin than at New Market. 
The most common fossils of the ·roof and under S:hales of . the 
Nodaway coal are Euompkalus .catiUoi<les and a small variety of 
Ortkotketes crassa. Jn the City Bluffs shale a.re found speci-
meµs of the marine plant, C<HWstyckus ornatw, identifi~ation by 
Calvin. More<>ver a few specime~ of ().: bro<Ul,keq,di have been 
positively identified. . It ia a su.rpr;i,se th~t these !l.lgae $h<>uld be 
found SJ) high in the Carbonifetous when they were originally 
. described as found at the very base of the Coal Measures of 
Missouri. The gymuesp.erm Oarpolitkes grrJ/n.wosa is found in 
gJ:eat abu]J.dance in the City Biufs shale, both at Do.in a;p.d at 
New Market.· As this shale is 'a Il'lR.rine deposit plant remai;ns 
are rarely found in it. The tl'nly plant remain8 so far found are 
Conostychus, Carpolithes, and Neµropteris. 
The; calcareous sh~.les and partings in'· the limestones carry 
an abundance of Bryozoa. Detached· stem fragnients. 0of. crin0:ids 
are abundant in all·· the different strata ·except the sandstones. 
Several indeterminata have been found which are under further 
UPPER C.Ai 
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